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mm. 5 ] « r h u -)- 'J > SSft-^ > ^ b 
4-rsy-6. 7->^h^v-2- (5-^.^ 

>X;^7^>■7'Sl'-l. 2. 3, 4-^b-7tFa^V 
Jf./-'L-2-^'l') -5- (2-t:'Ji-'^l-) ^-^V'J 
y K^-9-V"i'->'. 7'b7^/'i'>'> T.'nV^/W, T^^y 

L ^> StSJ; 03itR$iX'^M«Ji 1 4^-{i:2lcKm<7Jffi 
-/>(i2(clEtJ£^^fieffl. 

[|»«IB 1 ^ -^-^ 'J > ^ ^ - ^ ^" 'J 7 X 

i-^v > ; ^f^(±4-T£./-6. 7 b^>--2 
^ ( 5-^^^X;l*>'T5 H-1 . 2.3. A-'rV 
7t FP-f y=^V-'l-'-2-^'l-) -5- (2-tf'Ji^ 

> 3 - b ^^w-r 2. m-soas^wt^w^ t 

"p. 



1 {■lg[im«'«p°a... 

[ mm 1 4 ] M-fflB!tt)4'c?:> « 1 T F i^-^ >^'© 
(^r>-J'rf::^Xb*s, 4-rS./-6, 7->Xb^> 
_2- ( 3-.><^>.x;^7^>"^5 1 • 2, 3, 4- 
^-h^7t Fo-f y^/-/l-2- -f/L ) -5- (2-t* 

/ ;l, r ^ V- V > *5 i; C"' > F' 7 5 > , J: t*^'? 

[ is^ia 1 8 ] mMtLW-mm.zm% l tzfwm 

mz ^A(r> « r F U > > ^ 3'-^ F 

[ H iRIfl 2 0] a T F ^ ■^ 'J > Si^ftT >' ^ ^ 

3!)^ ft^ii 12, 1 3 43tJ± 1 4 <7)\,\-mi)^icMmcom 

[mm,2 1 ] AX;!7'J >Ty^^-7>F;f?i, ft^lS 
15,16 tfzit 1 7 cDV-^-rixA^tga^oji 

[i«*JS2 2] F=S-^V >>i3iy^''-' 7 i-^^^^ : 
4/^t±4-TSy-6, 7-i^>< F^v-2- ( 5-;^ 
^^^^./L-Tni^TSF-l. 2. 3. 4-T^F^tFa>f 
Vi^y_;V,^2--f/V) -5- (2-^1)^-^^) 

[000 13 _ 

jg^g^ ( B p H ) (mm I fzT^mmm\t ( l u t s )^ 

cO?&)Kt^it L f,:M1filffi ^ a T F l- ■^ 'J >^ 

^{^T> 9 d=.X Yii^V^lsXij 'J > T> J-^lX F* 

jg<7)*/^l±«!m«0L u T s tr^-^i,a)\,zm\>zmLXV^ 
[0 00 2] 
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I >-& . ^tt^) L u T s (cji . mz - iiJu t/::«p;rc«(is , 

{iiis/zr^-ia^-. ... 'rttt^'.)BPH$g5»?(c{i:. mm^i^m 

^>iL-r<.»^;-t>... LA^L^-*»j:>, BPHf)^ffi{i^ 

T-KU -hU >«(*:T> X h c7jt5^fc J; J; ^ 

iiStiMiLBSOIWdiroi^ (TURP) ^>Jf 
a m^m^X'h ^ . B P H ^ ?&3^-r § ^'hfJf^ffjc^Hi^fC 

<r,ihm(<zfmmy>^htih.. 

[00 0 3] LUTSU. llC±t--i>BuiLM{Cj;-:iTt>fc 

>-{i. Ui'LJi'. ®.^.^fi^jBPHSr*-r^^14X-|S»6i^ 
[0004] LUTS{i:, ^<a)WMi:Zi:hZhi)-h*) 

o^-bK icjm^%i^cr,m-^hzm\^mm±. ^Kc^mmm 

[ 0 0 0 5 ] a r K U > f^fflttS^f^c ( 3P:B^$aiSi4> 

as L , -r-iitc J: -:. T $fflBarac7)fff^^ eji-t ^ * fctiaisa 

iZiotz -r>xm%^ iXX ^XV\h. a T H U-h 'J >S:^#: 

-^<r)^W9^:^{z^m^ixdh. y vaxx/ 



5rt^/>\ i*iiai*m?fz;ii!i%®c7)mffl?ria±-r . 

[ 0 0 0 6 ] « 1 7- F' V -h >; >-S'^f!^fc 4: U « . 7- v -)' 

fMii, ajj, «iD, aiH> "iL^iitA'aiH 

5r^*^fv:-^r ^J' -f y-iZWizmi^^ix^, t . a 

, T F u -i- v y^mw^ii , jfli-i= ( mwki-ixx/rm ) n x 
vmALmo^mm^umimrT htzt fjm hixx v > 

«iTF^-MJ>-S-^#:T>';?d'^J^F{i, aifllffi 

^i^.)®&>: L TJ2;<.fflV wt,il-<:i>^ (Kenny 
Exi>ert Opiri inlnvest Drugs. 1995,4.915-923 *• 

[0007] « T F l- >'g^#:r > 3' - X F {± , 

sSfts- i^fz ty-tz t iz x-oxmm^mm-t^ z t i^'^h 

[OOOS] LUTSJi. i^m'^lZht , B P H (C^fS L 
M^A^'^j . ffiJ.^i^WB P H z:^.-th Z b (i^t ^ 

tsj:z/m\^TW\mx-h^. 

[0009] mmmmmi. nmi^mmKr-^^fi a 'j 
y^mtii^^mxmnm^(^mmTiz$3 6 , r-t^-zia 

0 >-i±. tjiJ^Xpfj 'J y^mi^bW^^ix7^mm\^(r>^ >^< 

'&L^fz\m.W^<^fzih\.z^\LhZ}:.imhiKX^-^h, 
[0010] AX;^ g y^^f*rv§'l±^i^tl(i, rn'- 
X Fi3j;i,«'r>-^'rf-x FiO~-:>o±^:7 

r^rr-^F (*Bj3^S4»(ciJi,^r , T Foh->-fc it^t 

i^y^f} 0 >«ffes»>&^ ^mzi:>fzr>xmM.^ixx\>^ 

[00111 tKJ^y.^ 'J >mmii. mmm^m^mki 

xy^^7^ix:'^o)^^=i^i^t.tzi,mm^mw,zx h < 

SrlSM-r-S Zt^^M^oiXXU:^, b 3X^T 5 >i5j:Z/ 
F:^f-9-y>->'Wffl^(i. <m^>*;ttc:)!£^^*?&^-r^ 
^C^r^Ti5I.J:i:€¥il-5TV»l. (S.Serels h. Neu 
rouroloa' and Urodynanics, 1998.17,31-36 



BNSOOaO: «JP20030S526tA_J_> 



(4 )112003-55261 (P20 0 3- 55 2PJL 



'jym'i:m\'^x-im:&iihK$-ci±^-^y, mmz^ bp 

W^t¥l^^^1SZi')o^cr)X'm.^X'^i> (M.Caine (:>. Br. 
.I.llrol. 1975. 47 (2). 193-202 2r#{S$il;tV > ) , 
[ 0 0 12] 

i- \) y^'^Wr > rj" - X I- a i x f] \) > r > 9 

[00 13] *%Hfl{4. n!m\±mmmm^\.tzy 

[0014] 3|s;^^i(CfcV >T t>tf^<7)tEH{CfcV^T t> , 

x^^jyryif-zf-xhcnmMlt. mz. ^er>Xo^^m 

ttf*) ^^xij^i^-Tzi^^m.^-^X'^tstw^^h.hX' 

[0015] a r H L' -t- '.J >'^^(*r h{4. 

imumxh 0 , <z 1 13 i t^t'a 2 ^^i^mirx'T y 9 - 

X h Stt*:^^-:: i; 3&i3!> 0 d -1. ... a^TYV^^) y^^ 
mzWRW£ T y 9 3 - X h :*iif jlT-^> h <. BBJico « 1 

r}^v-^\)y'^'UW.-^f9Ay\ a,,. ID- iH. IN 

iiXU-\iC)\*i. a 1 L T > rf'-.X h A^^t tcif ifi-C-S) -6 . 
[00 16] ^a^«,THL--^U>^^«cT>-:S':f^ 
XMCJi, 4-T S. y - 6 . 7 h^f i^- 2- (5 
> .X;^;t^>-T 5 H- 1 . 2. 3. 4-7^hxtF 
D-f y^y— /U- 2--f -5- (2-h°'J>-;L ) ^ 
-^y''J > (WO 9 8/3 0 5 6 O-^cDHJif?!!! 9izMm 
<r)) . r/l7y>->' (alfuzosin) , >f > K55>\ ^ 
7ht°i/A (niaftopidil ) , 9l^7^xii^>- (tamsulosi 
n) . H^^fy'i^y, T=-^yi^>-(terazosin), Tv<y# 
;l (abanoquil ) it/r^y'i- >\ it/^-Hx^O^ 

'J>'S#f*:r>^3"::iXh{c{i. 4-r5y-6, 7- 



i-'-X -2- ( 5-;^^'>Xy|.;h>T5 F- 1 . 

2. 3. 4 -T^I-f7h Kn-f y^r y-/l- - 2 - -f /I) - 
5- ( 2-h: !J>% ) df^y''J>. H^^-ify^y. x7 
y>> , > 5 > , •7*/>;ydr.;i.i-5.4;t'^"7'5y> > , 
iiX(/''ctLi^:><^m'¥-mzi'fmi 5 (#(c, Fdf-+;-y- 

h is X X/iaMTy v> y ) li^^tix^ 

[0017] a, '^■mmzmm^ixhh t m^-^ux » 

^ mzfAo a T K L- -f- U > W< r > A 1- , 
Remrdati 1 5/2 7 3 9. SNAP 106 9. SNA 
P50S9. RS 1 705 3i5j:l/SLS9. 0591 
(Kenny h. Expert. Opin inlnvest Drugs. 1995.4:915 
-923) ;6i-&^ita, 

[0018] W^^xtm^ma T Y u-h 'J y^^#Ty 

9 :5 — X (C{4 , r7 X >' h 5 S > , "rVy y' F > , y h" 
y°7y-/l. (dapiprazole) fcj;t^7iy=3ri^'<.>-f 5_ 

[0019] *^HB(CB(r^T^rffl^aTFP-M; 

#:r >- 9 a'-x. h {1 , mmwi^^¥fxmzm ^-^ixx t > 
m.-t6 z t tn-^ ^ . ±.\<zM,{mizMm^ixtzL<7)iziiVi 

i T , aTy9rf-xVi5X ix <^ c^itaJi , *:HJffl» 
'4'(:^i-t-riLMffl$ixl>*TOIlF^5 . 5 9 9. 81 0 
-f-:|Sl5. 340. 814-^:115.. 5.08. 279 
■^;|Hl4, 7 5 5. 5 07-^:1114, 188, 390 
■^:|5I4, 026. 894^;|5l3. 511, 836 
■^;|5l4, 3 1 5. 007^:|HI3, 527, 761 
#:|pI3, 997. 666-^:|B|2. 503. 059 
^:|5I4, 703. 06 3^;|5l3. 381, 009 
^:|S|4. 252. 7 2 1^ ; iDj;t^|5l2, 599, 0 
0 Q^^-^i^fzm^XmzJu<Wr^^iVC\^h . 
[ 0 0 2 0 ] I. it^mtna TYl^-tV y^^f^mM¥ 
m. Ltzt^-iX. ^%mi:ZiiV^xmv^htz>!hcOx(^)M-^ 
tttl. ^iCiOtlffletl^ in vitro ^^^S:ffl^^■r^*5E-^^ 

« , r H v-t 'J y^m-iiiiiTy-9zf-x h vStt5:«!^-r s 

*IHti^Sg5 . 5 9 9, 81 om,zm^^^ixrzi^(?), 

■r^^isRtf^iis. 3 4 0. s I Am>zm^^ixtzh(^) 

t'^^tix^. Zixi^mmimyfti^. *HBffl»4«tMffl 
[002 1 ] AX;* 'J > r > ^J' 3' - X h{4, MsSm 

[0022] m'^Kcimm'^J^X:^} <J yTy9zl~X h 
rhobr>', :7/K-K=^f-b-h (fluvoxate) , h 
:tX.i'>\ 5f^>y-fii>\ F/l.-rni.->- (tolterodin 
e) . 7°avN°>'T-'J>. 7°nf'<.iJ>(propiverine), h 
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[0023] jiii^-MaS-rnggtRfitjAX;^ 'J > TV 9 
MCti, .^' IJ 7x-^-> >' (<iai-ilena<:in) ii^lf 

> 7* > .^^ h c?)!*] , r 'J :? i >' > . h ;i.T- o i; v 

J; L'^'-'T ^ i- 7'^- - > . J; Xf^ix h <^ym^mzmm- L 

ffl$ii-&EPA-o3sso3 A^^-^nbtzmv^^m^z 
[0025] u yry9dc-x hig 

mi. '^mmmmKi in vitro i^.^5rffli^Ti^.5g-rs 

:LtifX'^h (Wallis t^J:!/ Napier, Life Sci 64:39 
5-401:1997 . 

[00 26] jSS4-ffi-&-ti1i. -uxt ') yT>'9-i'-7. 
hioJ:X/4mtR^aT I- l^-t [) y^mil^ry9 ::f~X h 

m-WTy9zl-XhhJ^X:^ 'J >T>9=i—7.htSJ:l/ 
M::^^mzmiRmXhhJ^X:/7 >) VTy9 zf-X h h 

im^ima Tvui-o y^m-t^T > 9 a'-x hx'h^. 

[0027] mzis-t H-^ffl^-ti-ti. M.^^t^^:/9 
-f rizMimxh^i^x.^ 0 yT>'9d--x. his J:U="S 
m'Oa I T K U -f- [t ymmitTy9 a'-X VX'hh. ft 
i>*f^ Li.^c7)(±, {imcr)ar¥l-'t')y^^{i^Ty9^' 

-xht9'')y3^i-'yyt<nm.-^-^X'hh. 

>':tiJ:V4-r$y-6, 7 -i'-;^ h^i- - 2 - ( 5 
-><9yX}V-^^yTiY-\ . 2. 3, 

D>f y^fy-;i.— 2->fyi-) -5- (2-t:i;>'/i) 
[0028] mic^)i&^<7)isi.mt . ^mr^k^-^ix^ 

a T H u--^ yg^ftr >- ^J' r?' - x h a)^^^ ^'):k^v^ 

ixi, mxihm ^'fs 0 zt-h-x^ hzbxhh , 

[0029] *I^BB<^-0<?)®«C i 0 , l«?IJ6!|?3iOS 



\ ^^tzli:>Cf) . « T H U 'J >^g1?#:7*> rrr:7. h ^ 
W-^?.ai-f)3g^«£|tHcir# L d ^aifiittjto J: V A xt^ 'J 

[0030] —:>ommsmzi6y. \X . m— €)?!t?*!l4' 
a T K W 'J >'S'§H^-r > 9 d'-X h«4^|ijafi?WC'.t, 
S . *f i L < {i , ffljjK4^'1a<^)tf T K U'-?- 'J y^SHs 
r >• 9 3- -X F {.i , a 1 S'-gf*:{CiafKfi<JT-.t) . 

[ 0 0 3 1 ] J: 0*f^ L <{4, ^-ail^c!H!l4'i')a, T F 
U -^-'i >'S^f*:T>'^3':iXh{4, 4-7*5 y- 6. 7 
- S;-^ F ( 5 - ^ > X/l';^>'7* S F - 1 . 
2. 3, 4-T-F7h Fo-f y^/— /l.-2--f/l ) - 
5 - ( 2 - f !J ) ^-^V > , F^-y-y v > , T-7 

y> > . Tvsy^/i. , 7''7yv> fcitx^ > F7 5 >\ 

[0032] m~fflB5(;1^'t'<7)AX;?? >'T>-^3 -X F 

J^y.^\) yTy9^-:^h\.i, r'J7x:^>'V, F/Ut^ 
a > J: L^'.^ ^ > 7' ^ - >\ Jd J; ogg^fllriz 
IT^L 'J -Sl^J; ^TM^^ixh .., 
[0033] J: Difft L <{4. .m^ffllS.?*l4'c7)/xX7!? U 

(4 , .rU 7 X :h >-t5 i l/'t L 9 § tax- 

» • 
[0034] ^^H^ti:, ^tl^ix<r>Ty-9 zf-X F SrSU 

<r izxiih h -b^m tihWJm.T'a 7' 7 A 4 tz\,-i-HxK<r)— 
W^hLXi^LH-^^^Zh^m-thtjK m'^it: 

JiE^^ii. 'Z^-rLUmnmzi9i.H-^ixh'£m\.iK{:VK — 

oc7)if ^ L t -^mwmmzi-i \.^x. a r f u-t- u >'g^tt: 
Ty9^~xh\,t, 2^xt)^}yry9^—xvoMW}* 

(■^■m^Bm^z. %B-b-t.tz\i "mmzm\LX" H-x.i^ixh 

xtih d ^ 7 — oio^F^ L I. mwsmza \ ^x . t^J^ 

{4 , a , r F ^^S^f* r y 9 X F h"— O 

^Ib^Wfflji)*, AX* 0 yTy9d^—xhcoi:-9<7) 

mm^m^miz^n^^x o izmm^mi^^ixh . 

ti>MMXhi>. 

[0 03 5] -eoflAJi. y ^^^^T'^'^TJ:^^ ^ 

(r>:>c-y F(4. #fi|.i<F/i.-*/::{4-5^fij7n-f ;i^y-;^rv f*7)J; 

^iX^'ixcr,\K^iz^ a, T F^ -^'J >'^S#Ty:? 
3'— X F*^^;^^<iAX7!? y >'r>'.^'d'-x F $-§-OMft 

[ 0 0 3 6 1 ggl-.{4. iS14^^#*S')Jg^S'J<?Jc^-g> ct 

-cix^'il-^^t" ^ <lS')iOE:H-^ L T J; v > . - c?)®^ 
y F cOfiaKi , — o— oiO r U X 7 - ^■ix>riitc 2 a 
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'J — :?r{i A 7. * 0 VTV'9 r? - X h ^ ^ty 
[00371 JftSH^(c{i, K- ■■' Si) ^c^)D5t75-i'.)i5-^- 

, ^ fcW ( i i i ) -g. llBfC i o T 

<'i7))?)t«-^7:)jfii^5:,i;|«=fcf(.'2.i;i^f) j: ^r-1ic?Jil2^-r{i* 

[00 3 83 ^:^0j;',^^>:/ hiOMti. v>;b«9>2>7">J;^ 

V >T Jll»T-$> '.) , mp\ , T-t.;H[iJ^<^) J; 0 ^Eig#G 

o -C -5- iOyU X ^ — ./ 5t 7°-t /l-^PJS: 

[00 39] =3r>/ iB'|§$rf!j!jtt§i>(?)*-¥-x&i^ 

<7)f^c^.mm\ 'fcoX ol,zmii.^ir^^Mtfzii:^y°-^ 

jm^rmm-t^^ ii3m:ff^<nBn^zmm^^^-^(^fn' 
\,zmze(\w\^ixtz:^v>y—x'hh. WA^m^h tco 

[0040] aTVl-i-'.) > 'S^f^T^^ ^T" X hBi 
7-. X ;^ 'J > T > 3 — X h {i , m—^SiS^^'¥l<Z^t±. L 



[004 1 ] ji^-4-« T F Ui- \) y^mi^'ry^'dz^.x 
«r Kw-h'J y'M^i^'ry^d-Xhli. ai^^mz 

mmixhh.: x^mtKu, a:rvh-r[)>^m^< 

Ty^d^-.XhU, 4-r5y-6, 7->';<h^>- 
2- ( 5-.XrJ'>X?l.-.-^yTS K- 1 , 2, 3. 4--r 
I-7b Fa-f y^y— 'V- 2- < /I ) -5- (2-tiJ 
ijil) Jf-f-V'J>\ F^t^v'v>\ r-7V">>\ ■>*'^V 
df;u, r9^/i^>fcJ:y'M > F5 5 y , J:tK-ix^><5^) 

[0042] 3i^=i:/^X// 'J > T> ^ 3-:::x # 

Ty^d-XYlt. r'J7x-^i'>^ VHr-^'Jym. 
Vi" 7^ ^- y - i3 i -tit h (rm^^zV^'^ L -> i> 

[ 0 0 4 3 1 J; 0 *f * L-<'i^ 'J>T y^3^-X 

F ti , Ms ^mmzmmx'h . a ^ iff * t •< {.± , 

z:fflBS;!f^!i4'^0AX?:/ U yry 9 a'-x F {i . y 'J 7 

[0 04 4 3 ®t«fi ti/^<?3{4, ffiSiOar Fl- -*-'J> 

^.-gfi^T yd>d—XVb y 'J 7 X > h oM^'^'^-^ 
-g. ffli5St!|%)-t* -2. . St ^ L V ^af^^a^jT^ria^-it (cJi . F 
>ii j;t^'^" 'J 7i-t-> > ; Bii/"4 -r S / - 
6. 7-S^;< F^v- 2- ( S-^rJ'VX/l^j^yrS F 
-1, 2, 3. 4-xF7bFo-Y y=3fy-.'l'-2-^ 

;i, ) _ 5 _ ( 2 - 1 ij ) ^yv" 'J ytiXi/yj 7 X 

[0045] :^%m(7>mm)i±. -OOfiJc^i-fcJtSr^* 
P, ^^gP*/t{4KISf5-^fflt:ii^^T'*)0 5l.. ^#x^> 

^x-h^o7^. mzm'^^j:m<^nttzi±fmnwmu. 

wo 9 7/ 0 9 9 8 omzm^^^irfzi)cr>X'hi^ . 
[00463 ^m^cnit^i , Mmx-tk^-rh Z b ifi 

mM\m.mz mvx m^k § a m ^ ^-^^s^tcit^g t a ^ 
mm . t. fz\m.\^ b coig-^^jj-c-ts-^ ^tihx-h 

ho, 

[0047] muf. *iiBHi^)'(t;-^*%{±, mvm, Mm 

fim^li^MX'. ^P. PS£[*]i7t{illTt^4--ri.li:*^ 

[ 0 0 4 8 ] icoJ: 0 ^jMmi. m^B^att-b^l-n-.x. 
77F-X, 7x>fi§•^F'.J'>i., pti^^yFv'^A, W. 

yyy (itiL<{i:. F'^tn^v, anV^ >-3*^{± 
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h . 7 uxf}i\ A o-Xrh 1- \) -^AtJ J; Vf^'^-o^^'r i 

Hc?^>-7"c?t";L.><-T->L-L';L V.7— X ( H PMC ) , t K 
a^fv 7*0^/1- Hr/L a— .X (HPC) , X:^'0— .7.. -t' 

T J; Site , XxT 'J > RSv A . x-r-r iJ > 
. \) -t 'J }Vti J; t/ .^' ^' c7) J; M>k\mW 

[0049] wtmi.. w^m. mL\t. wmm^tdkt 

{.1, ii^'*-^— 'N— 3— l-T'3— -f > y -^KXi:.^^, 
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1 Tillc of Inyentioci 

PHARMACEUTICAL COMBINATIONS 

2 Claims 

1. An elpha-adrenoceptor antagonist in combination wfth a muscamic 
antagonist for use ss e medicarnent. 

2. The tjse of an alpha-adrenoceplor antagonist in combincitlon with a 
muscarinic antaponist in the manufacture of a medicament for treating the 
lower urinary tract symptoms associated with benign prostatic hyperplasia 
In mammals. 

3. The use as claimed tn claims 1 and 2 where the aipha-adrenoceptor 
antagonist Is non-selecilve. 

4. The use as daiined in claims 1 and 2 where the afpha-adrenoceptor 
antayonist is selt^lve for the receptc^r. 

5. The liSB as ciaimed in claims 1 and 2 where the alpha-adrenoceptor 
antagonist is selectec^ from 4-Amino-6.7-dimethojQr-2-(5- 
methanesuJfonamido-1 .2,3.4-tetrahydroisoquino]-2-yi)-5-(2- 
pyndyl)quinazofjne, doxazosin, tetrazo^n, abanoquil, prazosin and 

- - - indorarrin and pharmaceotrcally acceptable salts thereof.- < - 

6. The use as claimed in claims 1 and 2 where the muscarinic antagonist is 
non-selective. 

7. The use as claimed in claims 1 ard 2 where the muscarinic antagonist is 
selective for M3 receptors. 

8. The use as claimed in daims 1 and 2 where the muscarinic, antagonist is 
selected from darifenacin. tolterodine and oxybutynin and 
pharmaceulically scceplable saSts thereof. 

9. The use as cJaimed in claims 1 and 2 where the muscarinic antagonist is 
selected from darifenacin and pharmaceutically acceptable salts thereof. 

10. The use as claimed in claims 1 and 2 where the comblnatiort is selected 
from: doxazosin and darifenacin: or 

4'Amrno-6.7-dlme1hoxy-2-(5-methanesulfonamido-1 .2.3,4- 
tctrahydraisoqulnol'2-yl)-5-(2-pyridyl}quinazoline and darifenacin; and 
pharmaceuticaJly acceptable salts thereof. 

11. A product comprising a first pharmaceuticaliy acceptable composillon 
containing an alpha-adrenoceptor antagonist and a second 

1 
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p/ia.Tnaceutically acceptable composition containiag a muscarinic 
anlagontst fur use as a combined prepaiation for simultaneous, separate 
or sequential use in treating the lower urinary trad symptoms associated 
v/ilh benign prosiatic hyperplasia in mammats. 

12. A picxJucl as claimed in Claim 11 wheie the aipha-adiennceptnr 
antagonist in the first composition is non-selective. 

13. A procfuc! as clainncd In Claiin 11 where t^e afpha-adrenoceptor 
antagonist in the first composiiion is selective for a, receptors. 

14. A product as claimed in Claim 11 where the alphai-adrenoceptoj 
antagonist in the first' composition is selected ftorn 4-Amino-6,7- 
dimcthoxy-2-(5-methaneGu!fonamidc-1.2.3.4-tetrahydroisQquinoi-2-yl)-5- 
(2-pyridyl)quinazQiine, doxazosin, tetrazosin, abanoquil, prazosin and 

. indoramin and pharmaccutically acceptable sails thereof. 
1d. A product as claimed in Cloim '11 where the muscarinic antagonist in the 
second composftion is non-selective. 

16. A product a& cl^dirned in Cfaim 11 where the muscarinic anlc^gonist in Uie 
second composition is selective for Mg receptors. 

17. A product as claimed in Claim 11 where the muscarinic antagonist in the 
second cbmposition is selected from darifenadn. toltcrodine arid 
oxybutynin and pharmaceutically acceptable salts thereot. 

18 A method of treating the tower urinary tract syrrrptoms associate with 
benign prostatic hyperplasia, comprising administering to a subject in need 
thereof, separately, simultaneously or sequentiafly, an effective amount of 
an afpha-adrenoceptor antagonist in combination with a rnuscarinic 
cntagonlst. 

19. A pharmaceutical composition comprising an alpha-adrcnoccptor 
antagonist, a muscarinic antagonist and a pham^ceuticaily acceptable 
carrier. 

20. A composrtion as claimed in Claim 19 wherein the alpha-adrenoceptor 
antagonist is as defined in any of Claims 12, 13 or 14. 

21. A composiiion as claimed in Claim 19 wherein the muscarinic antagonist is 
as defined in any of Claims 15, IS or 17. 

22. A composition as claimed in Claim 19 containing a combination selected 
from: doxazosin and darifenacin; or 

2. 



BNSOOCIO: cJP20030SS261A_J_> 



(14) 92 00 3-5526 1 ( P 2 0 0 3 - 5 5 2P JL 



i1-Amino-€.7-rfirnethoxy-2-(5-methancsulfonam!do-1.2.3.4- 
letrahydrQlsoquinol-2-yl)- 5-(2-pyridyl)quiria2oline arid daril 
DharmaceuUcally acceptable saHs thereof . 



3 
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3 Detailed Description of Inventiozi 

This invention relaies to pharmaceutical combinations suitable for treating the 
lower urinary Uact symptoms (LUTS) associated with benign prostatic 
hyDerplasio (OPH> in men, which combinations c:ontain an alpha-adrenoceptor 
antagonist and a muscarinic antagonist. The combinations of the invention are 
particularly suitable for li eating moderate or severe LUTS. 

BPH is a progressive, nearty universal condition in ageing men characterised by 
a nodular enlargement of prostatic tissue resulting, through obstiuction of the 
urethra, in variable degrees of bladder outlet obstruciion. The disorder. is not a 
major cause of death, but it is a leading cause of morbidity in elderly men and is 
associated with a variety of lower urinary tract symptoms. LUTS in males 
include, iniGj-aUs, increased frequency of urination, nocturia, a poor urine stream 
and hesitancy or delay in starling the urine flow. Chronic consequences of BPH 
can include hypertrophy of bladder smooth musde, a decompensated bladder 
and an increased Incidence of urinary tract infection. The specific biochemical 
histological and phamnacological properties of the prostate adenoma leading to 
the bladder outlet obstruciion are not yet known. However, the development of 
BPH is considered to be an inescapable phenomenon for the ageing male 
population. BPH is commonly seen in men over the age of 50 and is absented In 
approximately 70% of males over the age of 70. Currently, in the United States, 
Ihe method of choice for treating 8PH is the administration of aiphar 
adrcnoceptor antagonists and. to a lesser extent, surgery, usually involving 
transurethral resection of the prostate (TURP). The Kmitdlions of surgery for 
treating BPH include the morbidity associated wilh an operative procedure in 
elderly men. persistence or recurrence of obstructive and irritative symptoms, as 
well as the significant cost of surgery. In general, alphai- adrenoceptor 
antagonists are used only In the treatment of patients with mild or moderate 
LUTS. 

LUTS are recognised as arising from changes in urethral resistar»ce induced by 
the enlarging prostate: the outflow of urine is restricted and secondary changes 
are induced in the bladder. A characteristic pattern of unstable bladder 
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contractions, i^lso known ;is irritable biaddaf, is uflen ubserved in men witlx 
morphological BPH. \ 

Allhough LUTS can arise trow many causes, abnoirnally high activity in the 
sympathetic nervous system is considered a prime determinant. NoradrcnaJine. 
a neurotransmitter released from sympathetic r^enre terminals, contracts the 
prostatic smooth muscle that surrounds the urethra, increases urethral resistance 
and thereby reduces uroriow. 

Alpha-adrenergic receptors (herein referred to as -'alpt^adrenoceptors* oi 
as "alpha-receptors") are specific protein recognition- sites located in the 
peripheral and central'nervous systems and other tissues throughout the body. 
Neurotransmitters, such as noradrenaline, control many physiological processes 
via am action on these receptors and thereby transmit information between cells 
or influence cells or influence biochemical processes within Vne cell. Many 
agents capable of modifying noradrenalrne acti'vhy on alpha-ad re noceptors have 
been developed over the last 40 years. Drugs active y< alphri-adrenoceptors can 
be broken down into two major classes, agonists and antagonists. Agonists, of 
which phenylephrine and methoxamine are examples, activate the receptor 
system in the same way as the erkdogenous neurotransmitters, adrenaline and 
noradrenaline. Antagonists, of which phenoxybenzamine and prazosin are 
examples, dp rtct activate the receptor, but block the actions of the endogenous 
neurotransmitters. 

Different afpha-adrenoceptor types have been discovered over the years 
including alpha, -adrenoceptors and alpha:3-adrenoceptors. These receptor types 
are now considered to be subdivided further into subt^es including alpha ia. la 
\D. 1H. iL and IN. Alpha i-adrenoceptors are known to mediate the contraction of 
vascular (arterial and venous] and prostatic smooth muscle. Alphai-adrenoceptor 
antagonists have been widely used as first line therapy tor the treatment of 
hypertension and, more recently, for the symptomatic relief of BPH (see Kenny et 
af. Expert Opin in Invest Drugs. t995, 4^ 915-923). 

ST 
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Aiphw^adrenoccptor anloflonisls are known to relieve Uic otislrucllon by caiisinQ 
relaxation of the prostate smootn muscle, a decrease in urethral resistance and 
ino-cased uroflow. As a result of tht?se changes, male patrents with the clinical 
symptoms of mild-morierate BPH experience a moderate improvement In 
symptoms The nnagnityde of the effect is considerobly less than that achieved 
after surgery. 

LUTS. although (raditionally associaled with BPH. can be found in both men and 
wofTien. It is noted that women, although they ai course do not develop 
morphological BPH. afso suffei^due to unstable bfadder contractions. TTie clinicaf 
symptoms, particularly frequency and urgency, are similar in women and men. 

Btodder exotabilrty is under conuol of the parasympathelic nenraus system that 
releases the neurotransmitter acetylchoUnc. Acetyfchollne acts on protein 
recognition sHes In the bladder called antimuscarinic receptors, producing an 
increase in electrical excitability of the bladder and concenlrafion of bladder 
musde. Unstable bladder is known to arise due to abnormal excitability or 
COnlractflity. 

Drugs active at muscarinic receptors can be broken into two major dasses. 
agonists and antagonists. Agonists activate the receptor system in the^^e way 
as the endogenous neurotransmitter acetylcholine. Muscarinic antagonists 
(herein referred to -antraiuscarinics-, of which atropine and hyoscine are 
exanvJies) do not activate the receptor, but block The actions of the endogenous 
transmitter. Different muscarlnte receptor types have been discovered over the 
years including Mi. and Ms. 

Antimuscarinic agents are known to refieve many of. the symptoms arising from 
unstable or irritable bladder in women experiencing urinar/ urge incontinence. 
The combination of Hyoscyamine and Doxazosin hqs also been found to be 
efficadous in treating these symptoms in women (see S. Serels ef a/. 
Neuiourology and Urodynamics. 1998. 17. 31-36) However, rn normal 
circumstances, the LUTS arising from BPHnnduced unstable bladder 
contractions in men. should not be treated with antimuscarinics. indeed the use 
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of antrmuscarinics in the treotmonl of LUTS In men with DPH Is contiaindicatoij 
as urinary reiention. requiiliMj catheterisallon or surgery, may result (stfo M. 
Came et si. Br. J. Urol. 1975, 47(2J. 193-202) 

This invention tench ks the iM)mbfna1ion of an alpha-adrenoceptor antagonist artd 
a muscarinic antagofiist for use as a medicament. In particular. It teaches ttie use 
of an alpha-adrencxeptor antagonist in cwnbinalion with a muscarinic antagonist 
in the manufacture of a medicament for treating the tower urinary tract symptoms 
associated with benign prostatic hyperplasia in mammals. 

The invention also teaches a method of trcatir>g the lower urinary tract symptoms 
associated with benign prostatic hyperplasia, comprising administering to a 
subject in noed tiiereof. separately, simultaneously or sequentially, an effective 
amount of an alpha-adrenoceptor antagonist In combination with a muscarinic 
antagonist. 

Reference to an alpha-adrenoceptor antagonisl and/or to a muscannic 
antagonist, both In this disclosora and the appendant claims, shall at all limes be 
undecstoad to include all active fonms of such agents, inclodlpg the free form 
thereof (e.g. the free and/or base form) and also all pharmaceutlcally acceptable 
salts, polymorphs, hydrates, silicates, stereo-isorrore. (e.g. diastereoisomers and 
enantlomers) and so forth, Active metaboftles of either the alpha-adrenoceptor 
antagonist or the muscarinic antagonist, in any form, are also included. 

The alpha-adrenoceptor antagonist can be selective for alphai-adrcAooeptors or 
it can be non-selective, exhibiting antagonist activity at both the alphas and 
alphas receptors. Antagonists selective for the alphai-adrenoceptor are 
preferred In the context of the known alpha, -adrenoceptor subtypes, ib. id. ih, 
IN and iL, alpha iL antagonists are especially preferred. 

Suitable alphai-adrenoceptor antagonists include 4-Amino-€,7-dimethoxy-2-{5- 
melhanesiflfonamklo-l .2.3.4 tclrahydroisoquinol-2-y1)-5-(2-pyridyl)QuinazoJlne 
(as described in example 19 of WO98/30560). alfuzosin. indoramin, maftopidil. 
(amsuiosin, doxazosin, terazosin, abanoquil. and prazosin and pharmaceutically 
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acceptable salts thereof. Prelerred sipha,-8drenocepior antagonists include 4^ 
Amino-GJ-dimetht)xy>2-(5H7iethane$ulfonafniUo-1.2.3.44eliahydroisoquinol-2-yl)- 
5-(2-pyridyl}quinazolirke, doxazosin, tera'zosin, indoramin. abanoquil, and 
prazosin, and the pharmaccutically acceptable salts thereof (especially 
doxszosin mesylalft, terazosin hydrochloride, abanoquil mesylate and prazosin 
hydrochloride) 

Further alpha-adrenoceptor ar^tagonists whicn are reported to he .*:elecfiue lor the 
alpha^ receptor include: Recordati 15/2739, SNAP 1069. SNAP 5089. RS 17053 
and SL B9:0£91 (Kenny era/ Expert Optn in Invest Drugs 1995 4; 915-923). 

Suitable non-selective alpha-adrencKeptor antagonists include phentolamine. 
trazodone, dapiprazolc and phcnoxyl»nzamine. 

The alpha-adrenoceptor antagonists useful in this invention may be widely 
chosen from among those already known lo the art or subsequently discovered 
ar>d/or heteafler discovered and/or hereafter developed. In addition to those 
specifically identified above, alpha'antaganlsts and salts thereof have been 
widely dtscfosed in the patent filorature. including US patents 5.599.810: 5.340. 
d14: 5.508, 279; 4.755,507; 4.188,390; 4.026.894: 3.511.836; 4.315,007; 
3.527.761; 3.997,666; 2.503.059; 4.703.063; 3.381.009: 4.252.721 and 
2,599.000. each of which is incorporated herein by rele/ence. 

The alpha-adrenoceptor antagonism of a compound, and therefore its suitability 
for use in the present invention, can be determined using a number of 
conventional assays in vitro. Suitable assays incJude those disclosed in U.S. 
patent 5,599.810 which uses rabbit aorta to determine alphai-adrenoceptof 
antagonist aclivily artd U.S. S.340.814 which employ rat brain cortex to determine 
antagonist activity. Both of these patents are- incorporated herein by reference. 

The muscarinic antagonist can be selective for Ms receptors or it can be non- 
selective, exhibiting antagonism at Mi. M? and M3. Antagonists selective for the 
M3 receptor are preferred. 
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Suiioblc non-sclecTive muscarinic antagonists include atropine, fliwoxate^ 
hyoscine. oxybutynin, iolterodlne. propantheline, propiveiine. trosplum ai^d the 
phamiaceulically acceptabJe sails lh«teor 

Suitable Mj receptor seleclve muscainic anlagoiiists include riarifenacin and 
pharmacfeullcally acceptable sails theieof. 

Of the roresoing muscarinic anlaQonists. darifenacm. tolterodine and oxybutynin 
and pharmaceutically acceptable salts thereof are especially preferred, 
particularly darifenacin citrate. 

-nw muscarinic anlagonisls useful in this invention may be widely chosen from 
among those already known 1o the art or subsequently discovered and/or 
hereatter discovered and/or hereafler developed in addition to those specifically 
identified above, pyrrolidine antimuscarinic antagonists have been disclosed in 
the patent liiefature. including ePA-03880W thai is incorporated herein by 
reference. 

The muscarinic antagonist activity of a compound, and iherefore its suitability tor 
use in the present invenlion, can be determined using a number of conventional 
assays in viiro (see Wallis and Napier. Life Sci 64: 395-401: 1997}. 

A suitable combination is a muscarinic antagonist and a non-selective alpha- 
adrenoceptor antagonist. 

Preferred combinations are a mtrscarinic antagonist with a selective alpha,- 
adrenoceptor anlagonist and a non-selective alpha-antagonist with a muscarir^c 
antagonist that is selective for the Wlj receptor. 

A particularly preferred combination is a selective a]pha,-adfenoceplor anlagonisl 
ar^d a muscarinic antagonist that is selective Tor the Ma receptor subtype. 

Most preferred is the combination of any alpha-adrenoceptor antagonist with 
darrfenacin. Preferred specific combinations include: 
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doxazosin and danfenacin; and ^ 
4-Ar7ijno-6 .7-darv e thoxy-2-{5-metha nes uif ona mido- 1.2,3 ,4-letra hydr ois oq u inul-2- 
yl)-5-(2'pyridyi)quinazolinc and darifcnacin; and ph armaccutfcally acceplable 
salts thereof. 

Administering both therapeutic agents produces an effect that is greater than that 
of the alp^.d-adrcnoceptof antagonist administered alone. This rs advantageous 
In thai it allows for a smaller amount of the alpha-adrcnoceptor antagonist to be 
administered to provide a therapeutic effect. A further advantage is that therapy 
can be effected for patients who. far example, do not respond adCQUdteJy to the 
use of the aipha-adrenoceplui antagonist at v/hal would be considered a 
maximal strength dose. 

According to one aspect of the present Invention, there is provided a product 
comprising a first pharmaceuticaily acceptable compo&Hion containing an alpha- 
adrenoceplor antagonist and a second pharmaceuttcally acceptable composition 
contalninrj a muscaririic anlagnnij5t for use as a combined preparation for 
simultaneous, separate or sequential, use in treating the lower urinary tract 
symptoms associated with benign hyperplasia in mammals. 

In one embodiment, the alpha-adrenoceptor antagonist in the firsl composition is 
norvsclective. 

Preferably the alpha-adrenoceptor antagonist in the first composition is sclecih^e 
for tti receptors. 

More preferably the alpt-kai-adrenoceptoi antagonist in the first composition is 
selected from 4-Amino-6,7-dime1hoxy-2-(5-methanesulfonamido-1. 2.3.4- 

tetrahydroisoqu inQl-2-y l)-5-(2-pyrldy!)quinazo line, doxazosin . lelrazosin . 
abanoquii, prazosin and iDdoramin and pharmaceuticaily acceptable saHs 
thereof. 

The muscarinic antagonist in the second composition may be non-seiective. 

/o 
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prelerahiy the muscarinic antagonist In the second composition is seJecled irovc\ 
darifenacin. Toltfirodine and oxybulynin and phdirnaceuUcally acceptable saRs 
thereof 

More pfClcrably Ihc muscarinic antagonist m the second composition is selective 
for Ms receptors. 

Most prcferabfy the muscarinic antagonist in the second composition is 
darifenacin and pharmaceutically acceptable salts thereof. 

The piessnt invention provides for the administering of each of the antagonists 
separately but as part of the same therapeutic treatment program or regirr^en, 
and it is contemplated that separate administration of each compound, at 
different times and by different routes, will sometiities.be recommended. Thus 
the two components need not necessarily be administered at essentially the 
same lime. In one preferred embodiment the alpha-adrenoceplor antagonist wlU 
be given several days prior to initiation of the muscarinic antagonist either daily or 
'on demand". In another preferred embodiment, administration rs timed so that 
the peak pharmacokinetic effect of the alphai- adrenoceptor antagonist precedes 
tt>G peak pharmacokinetic effect of the muscarinic antagonist. If cc^admiaistered 
separately, it Is also-preferred that both components be administered in an oral 
dosage form. 

The product may comprise a kit The kit may comprise a container for containing 
Ihe separate compositions such as a divided bottle or a divided foil packet, 
wherein each compartment contains a plurality of dosage forms (e.g., tablets) 
comprising either the alp ha, -adrenoceptor antagonist or the muscarinic 
antagonisL 

Allernattvely, rather than separating the active ingredient-containing dosage 
forms, the kit may contain separate compartments each of which contains a 
whole dosage which comprises separate compositions. An example of this type 
of kit is a blister pack wherein each individual blister contains two tablets, one 
tablet com prising the aipha-adrenoceptor antagonist, the other comprising the 
muscarinic antagonist 

// 
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TypicaOy the kit compnses directions tor \t\e atfmiaistration of the separate^ 
compoiteriis. Such instmctions would co^er situations such as: 

i) the dosage form in which the components are administered (e.g. oral and 
psrenteral). 

ii) when the component pajls of the product are administered at different dosage 
intervals, or 

iii) when liL'xitlon ot the individual components of the combination Is desired by 
lUi* prescribing physicijin. 

An exanriple of such a kit is a so-called bJister pack. Blister packs are wcfl knov/n 
in the packaging iixlustry and are widely used for the packaging of 
pharmaceuticnl unit dosage forms such as tablets^ capsules, and the like. Blister 
packs generally consist of a sheet of relatively stiff material covered with a foil of 
a preferably transparent plastic material. During the packaging process recesses 
are formed in the plastic foU. The recesses have the size artd shape of the 
tablets or capsules to be packed. Next, the tablets or capsules are placed in the 
recesses and the sheet of relalively stiff materia! is sealed against the plastic foil 
at ihe face ot the foil which is opposite from the direction in which the recesses 
beh^en Ihe plastic foil and the sheet. Preferably, the strength of the sheet is 
such that the tablets or capsules can be rerxwved from the blister pack by 
manually applying pressure on the.recesses whereby an opening is fomied in the 
sheet at the place of the recess. Tablet(s) or capsule(s) can then be removed via 
said opening. 

It may be desirable to provide a memory aid on the kit, e.g., in the form of 
numbers next to the tablets or capsules whereby Ihe nunnbeis correspond with 
the days of the regimen during which the tablets or capsules so specified should 
be ingested. Another example of such a memory aid is a calendar printed on the 
car. e.g as follows "First Week, Monday. Tuesday^ ...etc... Second Week, 
Monday. Tuesday.... etc. Other variab'ons of memory aids will be readily 
apparent. A "daily dose " can be a single tablet or capsule or several pills or 
capsules to be taken on a given day. Also a daily dose ot the first compound can 
consist of one tablet or capsule while a daily dose of Ihe second compound can 
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consTsl of sever3l tablets or capsules and vice versa. The memory aid shon^ 
reflect this. \ 

It is also withfn the scope of Ihe present invention that both Itic alpha- 
adtenoceplor antagonist and the muscarinic antagonist may be preseni in a 
single composltlcjn Thus according to a furllier fispecl of the invention, there is 
provided a pharmaceutical composition containing an alp ha- adrenoceptor 
antagonist, a muscannic antagorist and a pharmaceutically acceptable carrier. 

Suitable alpha-adrcnoceplor antagonists indude those that are non selective. 
Preferably the alpha-ad renoceplor antagonist is selective for the a, receptor. 
More preferably the alpJia- adrenoceptor antagonist is st^leuied from 4-Amjno-6,7- 
dimethoxy-2-<5-methanesulfonamido-1 .2,3 .4-lctrahydroi'soquirtol-2-yl)-6-(2- 
pyridy])quina2olinG. doxazosin, letrazosin, obanoqull. prazosin and indoramin and 
pharmaceuticaHy acceptable salts thereof. 

Suitable nriuscarihic antagonists include those that are non-selective. 
Preferably the muscarinic antagonisl is selected from darlfenacin. taltefodlne and 
oxybihyrlh and pharrnaceuticaliy acceptable salts thereof. 

More preferably the muscarinic antagonisl is selective for M3 receptors. 

Most preferably the nnuscarinrc antagonist in the second composition is 

darifenadn and pharmaceulically acceptabte sails thereof. 

Most preferred is a composition containing a combination of any alpha- 
adrenoceptor antagonist with darifenacin. Preferred specific combinations 
include: 

doxazosin and darifenacin: and 

4-Amino-6,7 dimethoxy-2-<5 methanesulfcnannido-1 ,2,3.4-telrahvdroisoquinol-2 
yl>-5-(2-pyridyl)quinazoline and darifenacin; and pharmaceuticafly acceptable 
salts thereof. 

/3 
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The compositions of the present invention, both those that conCain onfy one 
cnmponsnt and those that contain both, may oe suitable for topical oral, 
parenleraf or rectal admintstration. The compositions may be capable of 
providing immediate or sustained release of the Uicfapeulic agent. Particularly 
suitable dfilayed or sustained refease fonmulations are those disclosed in 
WO07/099a0. 

The compounds of the invenllon can be administered alorie but will generally be 
administered in admixture with a stiiiabJe pharmaceutical exdpient. driuent or 
carrier selected with regard to the intended route of administration and starxjard 
pharma cisulica 1. practice. 

For example, the compounds of the Invention can be administered orally, 
buccslly.or sublinguaily in the form of tablets, capsules, o>fUlcs. elixirs, solutions 
oi suspensions, which may contain flavouring or colouring agents, for rmmediate- 
, delayed-, modified-, sustained-, pulsed- or controlted^releasc* applicaUons. 

Such tablets may contain exdpients such as microcrystalline cellulose, laciuse. 
sodium citrate, calcium carbonate, dibasic calcium phosphate and glycine, 
disintegrants such as starch (preferably corn, potato or tapioca starch}, sodium 
starch QlycolJale, croscarmellose' sodium and certain complex silicates, and 
granulation binders such as polyvinylpyrrolidone, hydroxypropytmethyfcellulose 
(HPMC), hydroxypropyloellulose (HPC), sucrose, gelatin and acada. 
Additionally, lubricating aQents such as magnesium stearate. stearic acid, 
glyceryl behenate and talc may be included. 

The tablets are manufactured by a standard process, for example, direct 
compression or a wet or dry granulation process. The tablet cores may be 
coated vwith appropriate overcoats. 

Solid compositions of a similar type may also be employed as filiefs in gelatin 
capsules. Preferred excipients in Ihrs regard Include lactose, starch, a cellulose, 
milk sugar or high molecular weight polyethylene glycols. For aqueous 
suspensions and/br elixirs, the compounds of the invention may be combined 

i<f- 
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with various sweeteni/w) or navouring agents, colouring rnotter or cJycs, with 
emuisifying artf/or suspending Hijents arKl with diluefMs such as water, ethanol, 
propylene gl/cot and glycerin, arKl combinations thereof. 

The compounds of the invention can also be administered parenteraBy, for 
example, intravenoLrsiy. intra-atlfirlally, intiaperitoneany. intialhecally. 
Intraventricuiarly. int/3UfelhfaIly. intrastemally. intracrar^ially. inuamuscularly or 
subcutaneous ly. or Ihey may be admif>islered by inlusion techniques. For such 
parenteral adminlslration they are best used in the form of a sterile aqueous 
solution which may contain other substances, lor example, enough salts or 
glucose to make the solulian isotonic with blood The aqueous solutions should 
be suitably buffered (preferably to b pH of from 3 to 9), if necessary. The 
preparation of suitable parenteral fbnnulatiGns under. sterile conditions is readily 
accomplished by standard pharmaceutical techniques weli-kncywn to those skilled 
in the art. 

For application topically to the skin, the compounds of the invention can be 
formulated as a suitable ointment containing the active compound suspended or 
dissolved in, for example, a mixture with one or more of the following: mineral oil, 
liquid petrolatum, white petrolatum, propylene giycol. polyoxyethyiene 
poiyoxypropylene compound, emulsif^ng wax and water. Alternatively, theycan 
be formulated as a suitable lotion or crearr), suspended or dissolved in, for 
example^ a mixture of one or more of the following: mineral oil. sofbitan 
monostearate, a polyethylene glycol, liquid paraffin, polysorbate 60, cetyl esters 
wax, cetearyt alcohol. 2-actyldodecanol. benzyl alcohol and water. 

The alpha-adrenoceptor antagonist and / or the muscarinic antagonist may also 
be used in comoination wrth a cyclodextrin. CycJodextrins are known to form 
inclusion and non-inclusion complexes with drug molecules. Formation of a drug- 
cydodextrin complex may modify the solubility, dissolution rate, bioavailabiihy 
□nd/or stability propeny Of a drug molecule. Dmg-cyclodextrin complexes are 
generally useful for most dosage forms and administration routes. As an 
alternative to direct complexation with the drug the cyclodextrin may be used as 
an auxiliary additive, e.g. as a carrier, diluent or sotubiQser. A^ha-, beta- and 
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gamma-cycitxJextrins are most commonly used snd suitable eiramples are 
desciibed In WO-A-91/1 1 1 72. WO-A-94/Q251 R and WO-A-98/55 148. ^ 

Other pharmaceutical components may also be optionatty included as part of the 

connbinations useful in this invention so long as they do not interfere or adversely 
affect the effects of the alpha-adrcnoccptor antagonist/muscarinic antagonist 
combination. 

The exact dose of each comportent admlmsteied will, of course, differ depending 
on the specific components prescribed, on the subject being treated, on the 
severity of the LUTS, on the manner of administration and on Ihe judgement of 
the prescribing physician. Thus, because of patient-to-patient variability, the 
dosages given below are a guidefine and the physician may ad/ust doses oJ the 
compounds to achieve the treatment that the physician considers appropriate for 
the patient, male or female. In considering the degree of treatment desired, the 
physician must balance a variety of faclors such as the age of the patient arxi the 
presence of other diseases or conditions (e.g. cardicHiascular disease). In 
general, the muscarinic antagonist will be administered in a range of from 0.5 to 
200m9 per day, preferably 10 to 125mg per day, more preferably 25mg to lOOmg 
per day. The alpha-adrenoceptor antagonist will generalty be administered in an 
amount of from 0.01 mg to 50mg per day. preferably from 0.5 to 10 mg per day. 

Doxazosin, when in combination, will be administered in the range 0.2Smg lo 
16mg per day, preferably 2mg to 4mg per day. Tolterodine will be administered 
twice a day ii> the range 0.2mg to 2 mg per day, preferably from O.Smg to Img 
per day and darifenacin Will be administered in the range O.Smg to 5mg twice a 
day, preferably 1mg or 2mg. All weights quoted above refer to the weight of the 
compounds as the free base. 

Methods of preparing various pharmaceutical composiUons with a certain amount 
of active ingredient are icnown.* or will be apparent in light of this disclosure, to 
those skilled in this art. For examples of methods of preparing pharmaceutical 
compositions, see Remington's Pharmaceutical Sciences, Mack Publlshng 
Company. Easter. Pa., 15* Edition (1975). 
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The invenlion is further idustrated by me following, non-iimiting examples. 
Example 1 - Immediate release doxazosin tablet: 



Ingredient %wAv 

Doxazosin Mesylate 4.05 

Mlcrocryslailine Cellulose 125.28 

Lactose <>6.67 

Sodium Starch Glycolfate 2.00 

Magnesium stearate ^-^^ 

Total weight 200.00 



The doxazosin mesylate, niicrocrystaHine cellulose, lactose and sodium starch 
gjycollate were blended togelhei. passed th/ough a screen, then blended again. 
The blend was lubricated with magnesium stearate and compressed using a 
tablet press. The resulting tablet was then given a film coating. 

Example 2 - Immediate release darifenacin tablet 



lngrecfler>l %w/w 

Darjfenacir> hydrobromidB 2.976 

Microcrystoilioe Cellulose 131.024 

Calcium phosphate dibasic 60.000 

Croscarmeilose sodium 4.000 

Magnesium stearabe 2.000 

Total weight 200.000 



The darifer>octn hycfrobromide. microcfYStailine cellulose, lactose and sodium 
starch glycollate were bJended together, passed through a screen, then blended 
again. The blend was lubricated with magnesium stearate and compressed using 
a tablet press. The resulting tablet was then given a film coaling. 



Example 3 - Combination immediate release darifenacin/doxazosin tablet: 



Ingredient 'Aw/v* 

Doxazosin Mesylate 4.05 

Darifenacin hydrobromide 2.976 

MicfDcrystalOne Cellulose 125.28 

Lactose 63.694 
Sodium Starch Glycollate 2.00 



n 



BNSDCXID- <JP2003055261A_J_> 



(29)32 0 03-55261 ( P 2 0 0 3 - 5 5 2PJL 



Magnesium stearate 2.00 j 

Total weight 200.00 

The doxazosin mesyfate. darifenacin hydrobromide. microcrystaJIine ceHulose, 
lactase arxJ sodium starch glycollate were blended together, passed through a 
screen, then blended ogain. The blend was lubricated wrth magnesium stearate 
and compressed using a tablet press. The resulting tablet Mras then given a film 
coating. 



Example 4 - Combination immediate release doxazosin /controlled release 
darifenacin tablet: 



Ingredient %mv/w 

Doxazosin Mesylate 4.05 

Microcrystailine Cellulose 125.28 

Lactui»e 66.67 

Sodium Starch Glycollate 2.00 

Magnesium sleardte 4.00 

Darifenacin hydrobromide 1 7.857 

Methylhydroxy propyl cellulose 1 14.400 

Calcium phosphate dibasic 65.743 

Tots! weight 400.000 



The doxazo&in mesylate, mrcrocrystalline cellulose, lactose and sodium starch 
glycollate were bJcnded together, passed through a screen, then blended agairt. 
The blend was then lubricated with magnesium stearate. 



The darifenacin hydrobromide, meihyJhydroxypropyl cellulose and coWum 
phosphate dibasic were blended together, passed through a screen, then 
blended again. The blend was then lubricated with magnesium stearate. 

The individual blends were then compressed on a bi-[ayer tablet press. The 
resulting tabJet was then given a film coaling. 



Example 5 - Controlled release darifenacin tablet 

Ingredient %w/w 
Darifenacin hydrobromide 17.837 
Methylhydroxypropyl cellulose 1 14.400 
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Calcium phosphate dibasic 
Magnesium stearate 



65.743 
2.000 



Total weight 200.000 

Tlie darlfenacln hydrobraniide, melhylhydroxypropyl cellulose and calcium 
phosphate dibasic were blended together passed through a screen, then 
blended again. The blend was lubricated with magnessium stcarate and 
compressed using a tablet press. The resulting tablet was then given a filn 
coating. 

Biological Data 

Rabbit Abrtg aloha;M adrenoceptorfur^ctional scnaen 

Objective: To rneasufe the ability of a compound to Inhibit nrjethoxamine 
inducsd contractions of rabbit aortic rings. 

Reayents 

• Modified Krebs oontainirg: 



Catalogue Roff 



Final 
Cone 



Assay 



9 litres water 

1 litre Krebs 

Ringer Solirtion 

CaCis 

Cocaine 

Corticosterone 

Idazoxan 



Propranolol 



Signna K-O507 



2Sml of 1iS/| solution 
34mg in 1 ml H2O 
34mg in 1 ml DMSO 
5m] of ImM solution 
(Dissolve in 200^xl --40% 
lactic acid, nest H2O) 
10ml of imM solution 
(Dissoke in 200>il ~40% 
lactic acid, rest H2O) 



Sigrra C-5776 
Sigma C'2505 
Sigma 1-6138 



2.5mM 



Sigma P-0544 ipM 



Methoxamine 
KCI 



Dissolve in H2O 
4M in HaO 



n 



Sigma 

Stores B20 l20mM 
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£<|Ulpment 

5ml organ baths with peristaltic pump syste/n \ 
Forso displacemeat transducers ^ 
Heater/circuialor 

DART/ADA (Computerised data acquisilion software and data analysis) 

The thoracfc aortas are removed from Male Mew Zealand White rabbits weighing 
2.5Kg. and piaced in Krebs at 4°C until ready for use. nol more than 28 hours 
later. The selected DART/ADA programine has 1 control reading, averaged, a 
read duration of 10 seconds, and a response type of average. The transducers 
are caUbrated to 4 grams, full-scaie deflection. The aortas are deaned of 
connective tissue, cut to -3mnn in length then derujded of opithelium by robbing 
very gently with a probe. The lengths of tissue are then mounted in the 5mf 
organ baths, which contain the modified Krebs maintained at3rc. aerated with 
96%02 and 5% COa. The tissues are pEaced under -I.Og terasfon. and are 
perfused with Krebs for -60 minutes at -3ml\m!nute to equilibrate, adjusting the 
tension to 1g if necessary after 15 and 45 minutes. A lO'^M stock solution {1x10' 
*M bath oonc.) of methoxamine is made in wator. and 1:10 dilutions made using 
the sarne dBuent. A sensitising dose of 120mM KCI baOi concentration 
ISOnI In the Sml bath of a 4M stock solution) is added to each bath, ensuring no 
n>ore Krebs entors the bath. After the maximum response has been reached 
(usually about B minutes), the tissues are perfused with Krebs at -3ml/mi'n «ntfl 
the retum of (he baseline (-45mins). A cumulallve dose response cuhre Is 
constructed, bath concentrations of methoxamine being IxlO'^fW to a maximum 
of 3x10-^M. Each dostt is slowed to exert its maximum effect before the next 
dose Is added (S-8 mins). 

perfusion to bath off record, add 5hI of IxloAl Methoxamine. wait 5 minutes 
record, add lOfxi of IxIQ-^M Methoxamir^e. wart 5 minutes 
record, add 3.5pl of 1x1 O^M Methoxamine, wait 5 minutes 
record, add lOjil of IxlO'^M Methoxamine. wait 5 mirutes 
record, add 3.5^1 of 1x1 0'^M Methoxamine, wait 5 minutes 
record, add f Dpi of IxlO'^M Methoxamine. wait 5 minutes 

20 
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record, add 3.5ul of 1x10-1 M Methoxamine,wait 5 minutos 
rDcord. add lOul Of 1x10-1 M Methoxamine wait 5 minutes 
end curve if max rasponse has boon reac^iKd. 

On completion of this curve, the tissues are perfused with Krebs at pump speed 
-10m(/min for 10 mjnutes and then at 3rrtl/min until ttie tissues return to baseline, 
usually at least 1 hour. The coin pound under investigation Is nnade up to a stock 
concentration of 1mM in 100% DMSO. Tha ct^osen concentrations for a pKb 
determination is then made up in DMSO, and 5^1 of 1Q00X finaJ assay 
concentration added in duplicate to the tissues, vtfHh a vehicle control. The 
tissues are left In the presence of compound or vehicle for 60 minutes (perfusion 
pump ofO. A second CDRC to methoxamine is constructed as described above» 
Up to a maximum of 3x10 "'M.(ie. 3S;il, then lOOijJ of IxlO'^'M stock cone). The 
data is captured on DART/ADA tn-vitro software, which expresses the readings 
as a % of the maximum response of the control curve, draws controf and test 
compound dose response cun/es, and calculates a pp£ for each. The resuHs are 
reported as pKe. 

eg. DR" = (dose ratb compound V{dose ratio control) 

pKa = log (DR* - 1 ) - log < Antagonist concentratten^ 

The compound 4-amiro-6,7'dimethoxy-2-(S-mcthanesulfonamido-1 ,2,3,4- 
tetrahydrotsoquinol-2-yO-5-(2-pyridyl}quina2o[ine was lasted in accordance with 
the above procedure and found to have a pKs of 8.6. 

Rariiolioand binding affinity of muscarinic antagonists 

Objective; To determine the affinity of a compound for the human muscarinic 
Mi receptor. 
Wcwking Solutjons 

Incubation birffen 20 n\M HEP&5 buffer (Sigma H-7523> adjusted to pt-l 7.5 at 
22*Cvi^Uh2MNaOH 
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Wash/nttration buffer 20 mM HEPES buffer {Sigma H-7523> 3Hji;st«d to pH 7.5 
at 4*C wrth 2 M NaOH. 

5% Polyethyteniminc Solutron (PEl): 50% (wAr) PEl (Sigma P-3143) aqueous 
solution is diluted 1:10 (w/v) with distilled water. 

Filter soaJc 20 mM HEPES bufTor, pH 7.5 ot 4*C containing 0.5% PEJ (W/v) 

Rodloligond: N -methyl l^HJ-ccopolonnino methyl chloride (l^Hj-NMS) (NEN Uf© 
SciKnuH Producis NET-636 " spedOc adWity 70-dO Ct/n^mole) (5l|ut»i In 
incubation buffer to o working conccntrotlon ot 2-4 nM (giving 0.2-0.4 nM In the 
sissay). 

Non-specific binding (NSB) 

IMon-specific binding is defined using e working solution of 10 yM atropine in 
inculcation buffer (giving an assay concentratkin of 1 yM). 

Membrane Preparation 

Membrane homogonates ot CHO cells expressing the human Ma receptor 
(supplied as sepaiate frozen oell pellets by Protein <ind Cell Sciences) are 
thawed and prepared as follows. Ice-cold wash buffer (10 ml per 30 jumbo 
flasks) b added to the pellet of ceBs and homogenised using a Polytron 
homogeniser (max speed for 30-GO seconds). The homogenate is centnfiiged at 
48.000g for 20 minutes at 2-8*C. The resultant supernatant is discarded and the 
pellet resuspended and cenirifuged ^ before Ptfial pellets are nssuspended in 
incubation buffer (5 ml per 10 jumbo ttasks). aliquoted and stored between -75 to 
-85' C until use. One afiquol is removed for determinatk>n of proitein 
concentration using a Stgmo microtitre protein assay kit. 

Assay Assembly and Filtration 

Final assay volume is 500 pi. »n tubes defining total' binding the assay mixture 
consists of 50 pi of (^H]-NMS. 50 pi of assay buffer and 400 pi of memfarane 
receptor preparation. In tubes defining non-specific binding or binding in the 
presence of compound the buffier is replaced by 50 pt of atropine (1 pM final 
assay concentration) or compound reepecfively. The reaction is initiated by 
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addition of membrane naceptor preparatisn and incubabid at room temporeture 
on a shaking pJate for 2 hoars. 

Hor assays designed to datermlne optimum protein ooncentratian. membrane 
receptoi protein is diruted in Incubation buHer to 0w5. 0^5 arid 0.05 mg/ml. Total 
and non-specific binding Is measured for each protein concentration. 

For saturation assays, total and non-specific binding is detBrmined over a range 
of 12 radioligand concentrations from 0.1 nM to 10 nM. but this Range may be 
increased if saturation is not achieved. 

For competitive binding assays, compounds are made up to 1 mM. in appropriate 
solvent. A 1 ml aliquot of 1 mM stock solution (in 2 ml polystyrene tubes) is 
placed on the Packard MuKiprobe 204DT. All subsequent dilutions are Tn water 

All assays are terniinated by rapid vacuum filtration using a Brandef Cell 
Harvester through gJass ffere filtcrmats Opresoaked for at least 30 minutes in filter 
soaking solution at 4'C). The fSters are then ^n three washes with ice-cofd 
-filtration buffer. - - 

Sample Couating -'^ 

The filters are dried in a microwave oven. 2 minutes per filter on medium power, 
and sealed in a plastic bag with a sheet of Meftilex B solid scintillam. The 
sctnttllant is melted onto tfie filter with a Mettllex heat sealer and fHters are then 
placed into cassettes and counted on a Wafiac 1205 BS liquid scintillatton 
counter using a trftium protocol. 

For saturation experiments, fiHers are transferred to a 5 ml scintilfallon vfal 
containing 3-4 ml of scinlillation tfuid (WaJlac. Starsdnt) and counled in a Walfac 
1217 counter using a tritium protocol. 

Data Analysis 

For saturation analysis the Ko and Bma« values are generated using the euros 
fitting pnograrais within GraphPad® Prism. For competition experiments, each 

^5 
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compound Is tested 4 times (4 rndiwduaJ weighs on al least 2 separate days). ^ 
ICso values; and Hill slopes are generated using the curve fitUng program Within 
ECAOA (Pfizer (n-house program) or CmphPiid Prism. Kl values are then 
derived using the Cheng-Prusoff equation. 

At least 4 measurements of Ko. Dma< and ICau vafues are detemilned and the 
data summarised In a table as mean ± SEM. 

Compound Preparation 

Compounds are dissolved in 200 pi DMSO and then made up to 1 mM in distilled 
water. Subsequent dilutions are made In distilled water. 

Assay Cancentratians 

All compounds are t«5sted over the range 0.3 nM - 10 pM. AM standards are 
tested over the same range except for atropine which is tested over the range 
0.03 nM - 1 MM. 

Assay Volumes 

FinaJ assay volume is 500 pi, consisting of: 
50 p! ['HhNMS, 

50 pi of test compound or NSB or buffer (totals). 
400 pi membrane homogenate. 

Vehicle 
Disti led water 

The compound darifenacin was tested according to the above procedure and 
found to have a pKi of 9.12 + 0.08 (8 measurennents) 

The individual components of a combination of an afpha-adrenoceptor antagonist 
and a muscarinic antagonist can be tested In vfvo In an anaesthetised beagla 
dog nnodel (sse Kenny et at. Urol. 44. 52-67 (ig94} in which urethral pressure 
and/or bladder function are measured. 
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The cumbrnalion of an aJpha-adrenoceplor antagonist and d muyvarinfc ^ 
amagantst can bs tested clinically, typically orally, in humans. Each component 
is administered singly at different tfmes to a population of male patients, each 
component bclnj) administered in conjunction with the Intcmatlonal Piostate 
Symptom Score (IPSS) questionnaire (see Barry eteL. J. Urol. 1992. 146 . 1S49- 
1563) which evaluated patient satisfaction. By administering each component 
singly, ft Is meant that one component is adrriinistered. followed at a later time by 
the second component after having allowed an appropriate time for washout of 
the first componeni. After the washout period for each component administered 
singly, (he components are co-administered in a martner such that both 
components co-operate pharmacokinedcally, preferably such that fully effective 
drug plasma levels of both agents will be obtained. Co-administration Is 
evaluated according to IPSS questionnaires mentioned above, thereby providng 
a basis for comparison of the effects of co-administration with that far each single 
administration. 
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